Summary.-Chalone prepared from primary BALB/c mouse embryo fibroblasts caused a 33O% reduction in incorporation of tritiated thymidine in the cultures of the second in vitro passage of BALB/c embryo fibroblasts, whereas chalone prepared from thymus, skin and spleen was without effect. Pretreatment of the BALB/c secondary fibroblasts with the polyanions dextran sulphate and heparin abrogated the chalone effect. The polycations DEAE-dextran and polybrene were without effect. The effect of incubation with the dextran sulphate polyanion was reversed when followed by incubation with DEAE-dextran polycation.
Normal cell proliferation in many tissues appears to be regulated (Elgjo, 1972; Iversen, 1969; Ryt6maa, 1969) by chalones (Bullough, 1962) , i.e. glucoproteins (Houck, Iransquin and Leikin, 1971 ) which specifically inhibit the DNA synthesis and/or mitosis rate of the cell type from which they are secreted (Weiss and Kavanau, 1957) . Working on the chalone-cell interaction we have tested the mouse fibroblast chalone-induced alteration in uptake of tritiated thymidine in mouse fibroblasts pretreated with polyanions and polycations.
MATERIALS AND METHODS
Chalone w%as extracted from mouse spleen, mouse skin and mouse thymus as described by Hennings, Elgjo and Iversen (1969) . Extracts from primary inbred BALB/c embryo (Staats, 1972) Testing was carried out on sub-confluent cultures of the second in vitro passage of mouse embryo fibroblasts seeded the day before in glass bottles with MEM containing 70o foetal calf serum. After washing with phosphate buffered saline, pH 7-2, containing calcium 1-0 mmol/l and magnesium 1-0 mmol/l (PBS), 10 ml of MEM containing the polycation/polyanion in a concentration known to influence virus attachment to cell surfaces (Toyoshima and Vogt, 1969) was added and the culture kept at 37°C for 60 min. After further washing in PBS, 20 ml of MEM enriched with 7 o foetal calf serum, 10 tuCi tritiated thymidine (sp. act. 6-7 Ci/mmol, New England Nuclear Corporation), and 1 mg of chalone was added to each bottle. Following incubation at 37°C for 5 h the cells were removed by light trypsinization, counted, harvested on Abest filters (Whatman Filter GF/C-12 .8), transferred to 5 ml scintillation fluid (dioxan), counted in a scintillation counter and the radioactivity recorded as ct/min for each tissue culture. The validity of the counting technique is known from other experiments (Soerensen, Andersen and Giese, 1969 
RESULTS
Chalone extracted from fibroblast significantly depressed (P < 0.01) the 3H-thymidine incorporation into fibroblasts in culture (Table I) , whereas chalones from other tissues known to be active with their cells of origin (Hennings et al., 1969) had no influence on these fibroblast cultures. Polyions used without chalone had no effect on the incorporation of tritiated thymidine. Both polyanions prevented the chalone effect whereas the two polycations had no significant effect. Inhibition with d sulphate could be reversed by washing in PBS and incubation for 5 min with DEAE-d.
Contact of the cells with polyanions and polycations altered the overall cell charge in relation to the charge of polyanion/polycation (Table II) . The extracts used here are chalones according to the criteria defined by Bullough (1962) . Only the effect on DNA synthesis was studied but this seems to be the main action of chalones (Bichel, 1971; Hennings et al., 1969) .
As 2 chemically dissimilar polyanions both abrogated the chalone inhibition of 3H-thymidine uptake whereas 2 dissimilar polycations failed to have this action, we assume the charge on the cell membrane to be essential to the polyanion effect. This is supported by the reversion of the polyanion effect on both chalone and electrophoretic mobility by a subsequent polycation treatment. Treatment of fibroblasts with a sialoprotein from serum prevents the cells from reacting to a subsequent treatment with chalone (Houck, Sharma and Cheng, 1973) . Our results suggest that inhibition of chalone effect can be a nonspecific consequence of attachment of polyanion. However, an influence of polyanion on intracellular chalone effects cannot be excluded since polyanions and polycations do penetrate cell membranes (Mayhew and Nordling, 1966) and polycations and polyanions do influence the intracellular virus multiplication (Toyoshima and Vogt, 1969) , although this effect usually is negligible when compared with the effect on interaction between cell surface and virus.
Malignant cells often carry a higher negative outer charge than their normal counterparts (Moroson, 1971) . If chalones are of importance to normal cell growth regulation, an inhibited interaction of chalone with the surface of malignant cells may be essential for the tumour growth. Polycation treatment of transplanted tumour cells (Richardson et al., 1959; Larsen and Olsen, 1968; Moroson, 1971) , and spontaneous and virus induced mouse leukaemia (Ebbesen, 1974) has an inhibitory influence on tuimour progression, while polyanion may enhance tumour progressioni.
In addition to chalone cell interaction, infection with viruses (Smull and Ludwig, 1962) , antibody complement mediated cytolysis (Ebbesen, 1972) and pinocytosis (Cohn and Parks, 1967) can be modified by polycations and polyanions. The common factor in all cases is most likely a cell membrane alteration induced by the charge residues of the polycations and polyanions, since the effects in all cases are easily reversed when the cells are exposed to residues with the opposite charge.
